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Introduction
Firms that engage in international trade are found to be generally more productive than firms that produce for the domestic market only. A reason for this relationship lies in the fixed costs that firms have to bear when they decide to trade internationally. Exporters have to be more productive because of the additional cost they have to cover, comprising of costs of transportation, of distribution, of marketing, or costs for training staff to attain foreign language skills and knowledge about foreign laws and regulations. Importers will have to bear fixed costs that are de facto sunk costs like costs for finding suppliers, checking goods for quality, learning customs procedures as well as making negotiations etc. This reasoning has found ample evidence in the empirical literature on firms' international trade Jensen, 1997, 1997; Bernard and Wagner, 1997; Wagner, 2002; Bernard et al. 2012) . Moreover, the theory of heterogenous firms in international trade has been built upon this empirical evidence (Melitz, 2003 e.g.) .
With this paper I add two dimensions to the previous literature: First, I constructed a new, large data set based on the German official trade statistics that come at a level of every bilateral international transaction and I aggregated that information up to the firm-level using the official firm statistics from the German Statistical Offices. The German register of firms has undergone a substantial change, and from the year 2013 and onwards there do now exist two separate data sets on the register of firms instead of just one in the years before that change. I accounted for that change in programming. The data set is unique and comprehensive as by German Law all firms are obliged to report to the official statistics that are maintained by the German Federal Statistical Office and the Offices of the Laender. This differentiates the firm data from the German Statistical Offices from other available German firm data sets, which are sub-samples of firms or survey data, for example from the IAB, from the ZEW or the Bundesbank. Second, in the estimations I am controlling for unobserved firm heterogeneity using a panel data set on manufacturing firms for the time span 2009-2014. I investigate the relationship between imports and exports and firm productivity along the extensive margins of trade, that is the impact on firms trading with more countries and trading more goods.
In previous studies, data from the Statistical Offices were used by Burda and Severgnini (2018) to investigate the influential factors for regional productivity differences between East and West Germany (the authors use data at the federal state level from the Working Group for State Income and Product Accounts, but no firm-level data). To the best of knowledge a merge of the official German trade statistics and official German firm-level data -which is time-and programming-intensive -and subsequent analyses have so far only be done by Wagner. Wagner (2014) finds evidence for a positive relationship between firm productivity and the extensive margins of imports for a firm-level data set on German manufacturing firms in a cross-sectional analysis for the year 2009 and for the year 2010. He finds significant effects both for East and West German firms, but he points out that unobserved firm heterogeneity might be a problem that could bias the results. In another paper, Wagner (2012) compares productivity distributions of firms that trade different numbers of goods and with different numbers of countries using a non-parametric test and firm-level data from Germany in a cross-section for the year 2009. He finds that productivity is higher when firm trade more goods and with more countries.
When running a cross-sectional study for one year only, my analysis confirms results found in the previous literature (Wagner, 2014) , that the extensive margins of trade are positively linked with higher firm productivity. When controlling for unobserved firm heterogeneity, however, using a panel data analysis, the results reveal a positive and mostly significant relationship for firms in the West of Germany but not in the East of Germany. This points to a high degree of firm heterogeneity, of factors that are relevant and differ within the firm, only, for firms in East Germany.
The rest of the paper is organized as follows. The next part describes the data and applied methodology. Section 3 presents and discusses the results from the empirical analysis. The paper ends with a conclusion.
Data
For the analysis I combined data from three different sources: official firm data from the panel of enterprises (AFiD Panel Industrieunternehmen), the register of firms (Unternehmensregister, abbr. URS ), and the official German foreign trade statistics (Aussenhandelsstatistik ).
1 I use the (URS ) both in its old 95 version (URS alt) and since the change in 2013 in its new version on the one hand for establishments (URS neu Niederlassungen) and on the other hand for enterprises (URS neu Wirtschaftseinheiten). All the data were provided from the German Federal Statistical
Office and the Offices of the Laender. The data are of high quality. Since firms are obliged to 1 Further information about data from the Statistical Offices can be found in Fritsch et al. 2004, or Malchin and Voshage 2009. report by German Law the data are accurate and comprehensive, with the register of firms capturing all firms in the German economy. years until the Statistical Offices finished their data preparation and delivery and that I could get some first access to the data. An additional wave for the year 2014 was then taken up, which involved further waiting time. 5 A good overview on working with firm data from the German Statistical Offices, and a discussion of the time and money involved in working with this data, is provided by Wagner (2015) .
For the analyses I measure productivity as labor productivity, that is total turnover per employee. This is necessary as there is no information on capital in the official firm data, and as such no more detailed measure of total factor productivity could be derived. I rely on evidence from the previous literature that regardless of how productivity is measured firms will be figured out as efficient and that measures based on revenues are highly positively correlated with quantity based measures (Syverson 2011 , Foster et al. 2008 . For the panel analyses the turnover value -that is used to construct the productivity measure -was deflated. West Germany, given previous evidence from the literature that firm differences across East and West Germany matter for various performance measures (Wagner, 2008) . Table 1 In the next step I investigated the productivity premium along the extensive margins of imports and exports. The dependent variable is the log of labor productivity, imports and exports are either controlled for by taking a measure of the total number of goods or countries or by 5 product and country categories. Further, the size of firms measured by the number of employees, the squared term of firm size and 2-digit industry dummies were controlled for. The reference category was 1 product or 1 country. This model does not attempt to model productivity differences at the firm-level. It is a tool to investigate different effects on productivity according to differences across the extensive margins (see e.g. Wagner, 2014) . Table 3 presents the results for the cross-section year 2014. The results show that productivity is increasing both in the extensive margins of imports and exports. Basically all coefficients are positive and the p-values indicate high significance above the 1 percent level. The impact is also economically highly significant. Labor productivity for firms in the West was 40,469 euros higher when they imported 2-5 products instead of just one product and it was 128,502 euros higher when they exported more than 50 goods instead of just one good. The premia are generally higher in the East than in the West. These results are in line with results found by Wagner Table 4 show that the relationship between labor productivity and the extensive margins of importing and exporting is basically significant and important for West German firms only. The economic impact of the margins is also much lower than results from a cross-sectional analysis show. Labor productivity for firms in the West was 3,612 euros higher when they exported 2-5 products instead of just one product and it was 10,077 euros higher when they exported more than 50 goods instead of just one product. The premia coefficients are not significant for the lower product and country groups. For East Germany, however, the effects are generally not significant and do not increase along the margins, at all. Apparently, there is a high degree of firm heterogeneity present within the firms in East Germany. These factors could be, for example, management quality, firm strategy or other institutional factor that vary across firms but not across time.
Results

Conclusion
Trade activities vary still, many years after German reunification, between firms in the East and West of Germany. With a newly constructed comprehensive dataset on German manufacturing firms, this paper investigated the relationship between the extensive margins of trade and firm productivity in Germany. A major challenge has been to account for the substantial change in the German register of firms' data provision, and to match the official transaction-level trade statistics to the firm-level.
Firms in the East of Germany are about half as likely to import or export more than 25 products and to import or export from/ to more than 25 countries than West German firms.
They are instead more engaged in trading with 1 to 10 countries or products. The results from the regression analyses confirm the previous literature's findings that firm productivity increases when more goods are traded and more countries are traded with albeit only in a cross-sectional analysis. When controlling for unobserved firm heterogeneity, by using a panel data analysis, the results show a general increase in firm-level productivity along the extensive margins of imports and exports only for firms in West Germany. For East German firms the results for the relationship between firm productivity and the extensive margins of trade are generally not significant.
The present analysis has shown that firms in East and West Germany are heterogenous and that this heterogeneity has to be accounted for in analyses on firm performance and trade.
Apparently there is a great degree of heterogeneity for East German firms present. Firm characteristics that do not change over time and are other than the controlled factors of firm size, industry affiliation and number of goods traded and countries traded with, do exert important explanatory power to the productivity of firms operating in the East of Germany. These factors could comprise the type of management, firm strategy or other institutional factors that do not change much over time. This new finding motivates further analyses on the impact of trade across countries and products on firm performance. Table shows the results from a fixed effects panel regression of firm-level log labor productivity on exports or imports across the East and West of Germany 1. for the number of goods traded, 2. along the extensive margins of goods traded, 3. for the number of countries traded with, 4. along the extensive margins of countries traded with. In all models further controls include the number of employees, the squared term of number of employees, 2-digit industry dummies as well as year dummies, and a constant. The reference group is trade of 1 good or trade with 1 country. p-values are shown in parentheses, they are based on heteroskedasticity-consistent robust standard errors. Author's computations based on data from the Federal Statistical Office and the Offices of the Laender.
